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Foreword 


The U. S. Naval Air Missile Test Center was established at Poin’ kugu, 
Californta, by the Secretary of the Navy (SecNav ltr Op-24/mad Serial 1373P24 
dtd 17 September 1946) effective 1 October 1946. Jt is an activity of the 
ELEVENTH Naval District. fhe Bureau of Aeronautics exercises management and 
technical control over this activity. 

The primary mission of the Navai Air Missile Test Center is the testing 
and evaluation of guided missiles and their components. WNANTC is assigned 
cognizance overall facilitiesat Point Mugu, California, and outlying facilities 
on San Nicolas Island and the Santa Barbara Channel Islands, col’ectively 
referred to as the Svea Tes* Range. 


Commander, Naval Air Misstle Test Center ..... Captain J. N. Murphy, USW 
Commanding Offtcer, Naval Air Station ........... Captain ¥. 7. Evans, USN 
Dtrector of Tests, Naval Air Missile Test Center ..... Captain A. C. Packard, USN 
Chief Sctentist, Naval Air Misslle Test Center ...csceecee Dre R. Heller 
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interim report on LT¥-N-2 (LOON) 
program from |! March I949 to 
| September 1951 


summary 


> This report covers the progress of the LTV-N-2 (LOON) test program from 

1 March 1949 to 1 September 1951. During this period, 46 LOON missiles 
were Launched from shore launchers, 38 from submarines, and 3 from the 

USS NORTON SOUND. Significant progress was made in accomplishing the 
objectives of the assigned problem details. Completed problem details ‘ 
include tests of the quick-detachable electronics nose mount, dual- and 
single-JATO launchings, assistance to the NORTON SOUND, tests of the Summers 

gyro servo control system, acceptance checks of contractor-modified missiles, 

and Radioplane Recovery System tests.( \ 


Significant accomplishments during this period were the successful use 
of a Narine Guidance Computer, development of a promising radar guidance 
system, successful use of single-JATQ launching sleds, flights with live 
warheads, a pulsejet-powered fiight to an altitude of 12,500 feet, develop- 
ment and tests of a warhead-blowoff method of flight termination, and use 
of the missile as an antiaircraft target during fleet exercises. 


Technical development of the radar guidance system was accomplished by 
Navy Electronics Laboratory. NAmTC performed ground and flight tests and 
co-ordinated the application of the system with LOON requirements. 


From the results of the test program, it is concluded (1) that the 
quick-detachable nose mount has desirable features which should be incorpo- 
rated in future missiles, (2) that single-JATO launching sleds are superior 
to four-JATO or dual-JATO sleds, (3) that zero-length Llaunchings should be 
avoided if possible, (4) that tests of the McRonnell altitude-compensated 
fuel meter should be continued, and (5) that turbojet tests should be 
continued. 


Ay analysis of component and missile reliability indicated that there 
was no significant change over that reported in reference 11. This fact 
led to the conclusion that the practical limit of the reliability of the 
missile with its present components has been reached. Newly manufactured 
or redesigned components would undoubtedly increase the reliability. 
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Antroduction 


The LOON program, directed toward naval application of the World War IJ 
‘German V-1 missile (Buzz Bomb), was established in 1944. Uponthe recommen- 
‘dation of the Bureau of Aeronautics, and with the approval of the Chief of 
Naval Operations, it was planned to launch the JB-2 (Air Force copy of the 
‘German V-l missile) from aircraft carriers against targets in the Japanese 
Empire. However, the war ended before the program had progressed beyond 
the developmental stage. 


The initial program was conducted under the authority of directives 
that established the following two projects: 


1. TED MTC PA-SO1. 

(TED NAM 1837)* , 

Established on 26 December 1944 for the purpose of investigating the 
use of the JB-2 Fiying Bomb from a CVE-class aircraft carrier. 


2. TED NTC EL-302 
"(TED NAM 31396 and TED PAU 3101)* 

Established on 6 August 1945 for the purpose of conducting tests of the 
electronic systems of the missile. The primary purpose of this project was 
to increase the accuracy of the missile by tracking it in flight with radar 
and controlling its course by means of a remote radio transmitter. 


After the war the JB-2 was redesignated the KGW-1 (LOON). However, the 
Program was still devoted to tests that would result in the development of 
a-missile which could be launched from the decks of the naval ships. On 27 
May 1946 the missile designation was again changed to KUW-1 and the missile 
was reclassified from a "service craft to a testing craft for various 
components of other P/A." 


From 27 Ma: 1946 to 23 August 1950, the LOON test program was devoted 
exclusively to testing and improving existing or new components. A parallel 
program was devoted to training fleet personnel and perfecting missile 
handling and Launching techniques aboard submarines. The missile designation 
was changed to LIV-2 on 30 July 1947 and to LTV-N-2 in April 1948. During 
this period projects TED MIC PA-501 and TED MTC EL-302 remained in effect 
but were revised occasionally by the addition or deletion of certain details. 
The following additional projects, which further modified or augmented the 
‘existing test program, were established: 


1. TED MTC PA 501.1 

(TED PAU 1801,.1)* 

Established on 17 September 1946 to conduct "experimental rocket+-type 
launchings of the KUW-1 for the purpose of obtaining launching data and 
training personnel, leading to the launching of the KUW-1 from a submarine." 
In conjunction with this project, the Chief of Naval Operations directed 


* These designations were used prior to the establishment of MTC designations. 
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that a fleet-type submarine be converted to an experimental bombardment 
t:_. for the launching of guided missiles. 


2. TED NTC EL-301 

Established on 13 November 1946 for the purpose of evaluating the 
Summers gyro servo control system in the LOON. The primary purpose of this 
project was to provide a greater degree of contrgllability during launching 
and greeter maneuverability during the mid-course phase of flight. This 
was to be accomplished in part by modification of the LOON to incorporate 
aileron roll control in lieu of rudder control. 


3. TED MTC AR-2301 

Established on 8 March 1948 for the "development of a destructor system 
for severing the wings of the LOON in order to improve the terminal tra- 
jectory of the missile." 


4. TED MTC 502.1 

Established on 31 August 1948 for the purpose of equipping LOON missilus 
with smoke generating units for use as antiaircraft targets for fieet 
exercises. 


5. T¥D MTC PA-501.3 
Established on 7 January 1949, for the purpose of providing technical 
and material assistance during the launching of LOON missiles from the 


USS NORTON SOUND. 


6. TED MTC AE-525001 

Established on 17 January 1949 for the purpose of conducting flight 
tests and evaluation of various types of equipment and systems intended for 
the recovery of pilotless aircraft and pilotless aircraft components 
detached or ejected in flight. The Bureau of Aeronautics assigned four 
LOONs to this program on 8 January 1950. 


7. TED MTC GM-209 

Established on 1 March 1949 for the purpose of providing for LOON 
flight testing in connection with components improvements, launching, tests 
which cannot be performed by operational training vessel3 without the 
technical assistance of NAMTC, and special tests required by competent 
authorities. This directive terminated projects TED MTC PA-501, 501.3, and 
502.1. 


8. TED MTC DE-302.3 

Established on 1 March 1950 for the purpose of developing facilities 
and techniques required to obtain aerodynamic data from free-flight tests 
of the LOON missile. 


9. TED MTC EL-302.1 

Established on 29 May 1950 for the purpose of evaluating the AN/ASQ-5 
infrared homing equipment in LOON during flights todetermine the suitability 
of this system for possible future use in ship-to-surface guided missiles. 
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| In August 1950 the general aspect of the LOON test program was’ changed 
| by a series of directives from the Chief cf Naval Operations and the “ureau 
of Aeronautics. On 23 August the Chief of Naval Operations, by reference 
. 1, directed that a reserve of 25 LIV-N-2 (LOCN) missiles be established at 
NANTC Point Mugu "to provide for operational contingencies until improved 
guided missiles are available’for fleet use." On 30 August the Bureau of 
Aeronautics directed, by reference 2, that "any LOON’s launched hereafter 
should have in their flight plan only objectives which contribute directly 
tothe improvement of the LOON as an operational weapon." On 30 August, by 
the promulgation of reference 3, the Chief of Naval Operations directed 
that the Bureau of Ships and the Bureau of Aeronautics co-ordinate efforts 
to develop and test an improved command guidance system which would employ 
| 
i 


radar coding principles and be suitable for use with submarine iaunched 
“missiles. 
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In conformance with these directives, projects TER. TH |GM-209 and 
TED MTC EL-302 were revised. Revisedproject TED NTC GM- 209; ss'promulgated, 
by reference 4, on 8 December 1950. It directed that the LOON program be 
devoted to the following specific details: 


1. Modification of 25 missiles for assignment to the reserve pool. 
2. Tests of improved launching systems and associated components. The 4 


emphasis was to be placed on the perfection of single-JATO Launching 
techniques and their adaptation to faunchings from submurines. 





3. Tests of the armament. components of the LOON, 





4. Tests of electronic components and systems as outlined in projects 
TED MTC EL-301 and TED MTC EL-302. 


5. Tests of power plant installations. These were to include tests on the 
existing 2-inch pulsejet engine and tests on the Westinghouse J-39 and the 
Ranger J-44 turbcjet engines. 





6. Tests to improve the predictability of the terminal trajectory of the 
missile, 


7. Technica! assistance to, and support of, fleet training and evaluation 
programs using LOON missiles. 


i 


Tne directive that revised Project TED MTC EL-302 was promulgated by 


reference 5, on 7 March 1951. Itestablished the following specific problem 
details: 5 
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1. Provision of consultive services to the Navy Electronics Laboratory and 
contractors during the development of the new command guidance system. 


2. Continued testing and development of.quick-detachable nose mount for 
electronic components. 
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3. Development and test of an improved S-band radaz >eacon. 


4. Tests of the AN/DPN-17, an improved radar transponder beacon that was 
designed to replace the AN/APN-33 radar beacon. 


Several additional programs and projects were sstablished to support 
project TED MTC GM-209. Project TED MTC PP-222 was established by reference 
6 on 6 December 1950 for the purpose of determining the ability of the J-30 
turbojet engine to withstand the launching accelerations which occur during 
LOON JATO launchings. On 8 January 1951, reference 7 extended the scope of 
project TED MTC PP-222 to include the J-44 turbojet engine. Project TED 
ADC GM-209 was esteblished on 27 December 1950 by reference 8 to complete 
the development of LOON single-JATO launching equipment. This project also 
directed that 10 single-~JATO launching sleds be manufactured by the Naval 
Air Development Center for tests at NAMTC. 


Several miscellaneous assignments that were not a part of the actual 
test program were administered by LOON project personnel. They were 
disectly related to the LOON missile and should be mentioned in this report. 
{1) In June 1949 a contract (reference 9) for the modification of 50 LIV-N-2 
(LOON) missiles was awarded to the Marquardt Aircraft Company. The contract 
was modified uy change order "D* in June 1950 to include an additional 27 


Project personnel were charged with the responsibility of 


missiles. 
Instruction 


assisting the contractor in setting up a modification facility. 
to Marquardt employees and general assistance in setting up test equipment 
were to be provided. Acceptance tests of all modified missiles were to be 
conducted by NAMTC. (2) After the promulgation of the series of letters of 
August 1950, it was believed advisable to procure a complete set of up-to-~ 
date LTV-N-2 (LOON) drawings which could be supplied to any prospective 
manufacturer of the missile, LOON project personnel were assigned the task 
of drawing up specifications for and technically administering such a 
contract. The contract was awarded to Q & R Ltd., Santa Earbara, California 


in June 1951. 


Previous progress repor*s have been issued (references 10 and 11) and 
should be consulted if a more detailed history of the earlier phases of the 
program are desired. This report covers the progress of the LOON program 
from 1 March 1949:to 1 September 1951, During this period a total of 46 
LTV-N-2 (LOON) missiles were launched from shore launchers, 38 from sub-~- 
marines, and 3 from the USS NORTON SOUND. 


configuration 


HISSILE 


The LTV-N-2 is an American-made copy of the German V-1 missile (Buzz 
Bomb), as manufactured in 1944 and 1945 under the direction of the U. S. Air 


Force. It is a pilotiess conventional mid-wing monoplane powered by a 
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@i-inch pulsejet engine mounted above the rear section of the fuselage. It 
lacks ailerons but incorporates conventional elevator and rudder contro}. 
The characteristics of the missile with standard equipment installed are as 


follows: 


PHYSICAL CHARACTERISTICS 


GROSS WEIGHT 
LENGTH 

WING SPAN 
WING AREA 
WING LOADING 


PERFORMANCE (AVERAGE) 


MAXIMUM SPEED (6,000 FEET ALTITUDE) 
MAAIMUM RATE OF CLIMB (SEA LEVEL) 
SPEED 'N A CLIMB (OPTIMUM) 

SERVICE CEILING 

RANGE 


5025 Les. 

27 FEET 1 1/16 INCHES 
17 FEET 8 1/8 INCHES 

60.7 SQUARE FEET 

82.8 LBS/SQUARE FOOT 


400 MiLES/HOUR 
800 SEET/MINUTE 
240 MILES/HOUR 
6,000 FEET 

140 STATUTE MILES 


Figure 1 is a photograph of the missile ond figure 2 is a cutaway view 
showing the general arrangement of the major components in the standard 
configuration. 


LAUNCHING DEVICES 


Two general netheds are used to launch the LTV-N-2 (LOON) missile. In 
the catapult method, which was used exclusively during the early stages of 
the program, the missile is accelerated to flying speed before it leaves 
the launching device. In the JATO method, which has practically replaced 
the catapult method, the missile is accelerated to flying speed with the 
aid of one or more JATO units.- There are two variations of the JATO 
‘launching method. One provides a short-length launching, and the other a 
zero-length launching. A short-length Launching is achieved by aligning 
the JATO thrust vector so that the FJATQ sled slippers travel along the 
fauncher rails. A zero-length launching is achieved by aligning the JATO 
‘thrust vector so that the JATO sled sliprers leave the launching rails 
without any travel along the rails. 


All catapult and booster launchers are equipped with a gasoline drip 
pan, which is located under the end of the pulsejet-engine tail pipe. A 
remotely-operated CO, smothering system is provided as a safety precaution. 
The outlet of the system is supported by the gasoline drip pan and is 
directed into the pulsejet tail pipe. The shore JATO iaunchers and the 
USS CUSK launcher are equipped with remotely-controlled water-deluge systems 
which spray the JATO units and the base of the launcher in the event a fire 
-occurs in the missile prior to launching. 
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Shore Installations 


(1) XM1-1 Catapult 


The XM1-1 catapult is a multiple-cartridge, slotted cylinder type 
of launcher in which smokeless powder charges are used as a propellant, 
The LTV-N-2, the launching sled, and catapult piston are accelerated to 
an average end speed of 217 knots after a 150-foot run. The sled and 
Piston drop from the missile immediately after clearing the catapult. 
The entire catapult structure is of aluminum alloy and steel and weighs 
approximately 33,000 pounds. The catapult is mounted in a horizontal 
position. Figure 3 shows the LOON mounted for launching on an XM1-1 type 
catapult. The catapult is tuilt in 10 sections. The sections, which 
do not contain powder chambers, are interchangeable. The end speed of the 
catapult may be altered by varying the powder charge in the seven cartridge 
chambers. Experience obtained from a number of launchings has established 
a standard powder loading of 32 sticks in the No. 1 electric cartridge 
chamber and 58 sticks in each of the 6 remaining flash-ignited cartridge 
chambers. 


The missile is ¢'. ced on the catapult on an inclined launching sled 
in order to give the LOON the proper angle of attack immediately after 
launching. Launching sleds that incline the longitudinal axis of the 
missile 3°, 6°, or 8° above the horizontal, are available for use. 


Complete information on the XMl-type catapult is contained in 
reference 12. 


(2) Rolling Ramp 


The rolling ramp is a three-rail ramp designed for simulated ship- 
board launchings of the LTV-N-2 (LOON). The over-all length of the ramp is 
90 feet. The forward 50-foot portion of the ramp, actually utilized during 
a launching, is inclined 6° above the horizontal. The remaining 40-foot 
portion is horizontal, corresponding to that section which would be covered 
by a hanger in a submarine installation. Figure 4 shows the LOON on the 
launcher. 


The entire structure may be made to oscillate in roll at amplitudes 
of 5° to 15° from top dead center at periods of 6 seconds to 15 seconds. 
Power to oscillate the ramp is supplied by a gasoline engine. No provisions 
are made to simulate pitch or yaw. The rolling feature was removed after 
several successful launchings had been accomplished from submarines, and 
the ramp was secured in the top dead center position. 


This ramp was removed from the NAMTC launching area in August 1950 
to make room for other launching installations. 
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(3) NADC Zero-Length Launcher 


This launcher was designed and built by the Naval Air Levelopment 7 
Center, Johnsville, Pennsylvania for the purpose of conducting zero-length 
Jaunchings of LIV-N-2 (LOON), CTV-N-~2 (GORGON), and RIV-N-15 (POLLUX) 
missiles. It was installed at NANTC in August i950. 


Fe nn eared voonennace 


The launcher is a compact unit 107 inches long, 65 inches wide, and 
80% inches high. It is rotatable in azimuth through 360° and adjustable in 
eievation from +k° to +11°. The Lleaunching sled, with one 2.2-KS-33,600 
JATO unit attached, is loaded on the launcher with either a crane or a 
special launching-sled handling cart. The missile is then loaded with 
a crane. A LOON in launching position on the NADC zero-length launcher 
is shown in figure 5. 


(4) NAMTC Short-Length Launcher 


The NANTC short-length launcher was originally designed asa replace- 

ment for the rolling ramp. It is a reil-type launcher with four 8-foot 

rails fer the two front and two rear slippers. The plane of the rear 

slipper rails is 5 inches above the plane of the front slipper rails. The 

rails are so designed that the front and rear slippers of the four-JATO 4 

launching sled leave the launcher simultaneously. This feature prevents 

the possibility of a tip-off and consequently and undesirable nose-down i 

pitching acceleration of the missile. ae 
i 
q 
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The launcher is trainable in azimuth through an are of 30° in 

! increments of 5° and is adjustable in elevation from a rail angle of 8° to 

16° in increments of 1°. The over-all length is 23 feet, the width is 

4 1/4 feet, and the maximum height is 4% feet. Figure 6 shows the NANTC 
launcher with a LOON missile in the launching position, 


A tee 


The launcher was originally designed for only the four-JATO launching 
sled. With the advent of the single-JATO launching sled, an auxiliary set 
of rails was installed and the launcher may now be used with either launch- 
ing sled. Either short-length or zero-length launchings may be accomplished. 


Shipboard Installations 


(1) Short-Length Launcher aboard the USS NORTON SOUND 


t 
| The NORTON SOUND Jauncher was designed by NAMTC. It is a short- 
length three-rail Launcher made of mild steel in a box truss design with 
| -.diagonal supports and was patterned after the rolling ramp. It is 207 Sod 
i inches long and allows the front slippers of a four-JATO sled to travel 36 
} inches before clearing the launcher. It is adjustable in elevation from 
| ae 2° to 8°, but is not trainable. 
i 
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(2) USS CUSK Launching Installations 


The LOON is stored on board the USS CUSK in a deck hangar, aft of 
the conning tower. The hangar is a cylindrical steel tank, 8 feet 6 inches 
in diameter. The tank is closed at the aft end by a hydraulically-operated 
door. No provision is made for entering the hangar directly from within 
the pressure hull. 


Prior to January 1951, the Launcher installed aboard the CUSK was 
identical to the forward 50 feet cf the rolling ramp. It could be utilized 
only with the four-JATO launching sled. 


A short-length launcher, patterned after the NAMTC sho*t-.ength 
launcher, was installed aboard the CUSK in November and Decemb«r 1950 5 
during a regular overhaul period. The rail configuration is ideutical to 
the NAMTC short-length launcher. However, the supporting struct: re was 
strengthened and the launcher was provided with an air-driven tra ning and 
elevating mechanism. Working platforms also were added outboard of the 
rails to assist the prelaunching checkout crew. This launcher was designed 
for use with either the four-JATQ.or the single-JATO launching steds. 
Figure 7 shows the short-length launcher and the hangar installed on the 
CUSK. The launching installation aboard the CUSK is described in detail in 

2 reference il. 
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(3) Installation Aboard the USS CARBONERO 


The launcher aboard the USS CARBONERO is a “hree-rail short-length 
launcher similar to that previously described for the USS NORTON SOUND. The 
Supporting structure was redesigned and strengthened to withstand water 
lcads when the boat is submerged. 


The launcher is mounted on the aft 5-inch gum mount with the longi- 
tudinal axis of symmetry rotated 15° toward the port quarter. The launching 
rails are elevated at an angle of 6° ahove the horizontal, No provisions 
for adjustment in azimuth or elevation are provided. 


The four-JATQ sted and the missile are loaded separately by crane 
directly onto the launcher becsuse no hangar or other means of stowage is 
provided. Figure 8 shows the launcher installation aboard the CARBONERO. 
This installation is essentipliy identical to that described in reference 
11 for the CUSK except for the actyal launcher. 


equipment 
STABILIZATION SYSTEM 


Stable and cantrolied flight is achieved wath the aidofa pneumatically- 
operated autopilot, rudder servomator, and elevator servomotor. 
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The autopilot contains a yaw rate gyro and a pitch rate gyro -- each of 
which is restrained to precess in one plane only -— and a free gyro, which 


‘measures angular displacements. In addition to the gyros, the autopilot 


contains two systems of air lines. One system provides air ‘to drive the 
gyros, and the other system is used to transmit intelligence to the servo- 
motors. 


The servomotors consist of a diaphragm unit, an air valve connected to 


the diaphragm, a double acting piston, a chamber, and three air pressure 
fittings. 


The missile is stabilized by the action of the three gyros. The vertical 
reference is established by the displacement gyro, which rotates about an 
axis that is inclined 20° to the horizontal. The inclinaticn of the 
rotational axis is maintained by a pair of pendulous vanes. If the missile 
pitches, the frame of the autopilot moves with reference to the displacement 
gyro. This displacement causes a differential pressure tobe applied across 
the servonotor diaphragm and thereby opens the air valve. This allows hizn 
pressure air toenter the piston chamber and move the piston. The elevator, 
which is attached to the piston, deflects in a direction that returns the 
missile to its original attitude. Similar action deflects the rudder when 
the missile rolls or yaws. The rate gyros act in a conventional manner and 
are utilized to damp out oscillations in pitch and yaw by causing the 
elevator and rudder to be displaced in a direction that opposes the angular 
velocity. ' 


The ‘missile is -stabilized in either an ‘8° climbing attitude or in level 
flight, depending upon the setting of an altitude control unit which is 
mounted on the autopilot frame. When flying at altitudes below that which 
is set in the control unit, the missile is stabilized in an 8° climb. When 
the preset altitude is reached, the control unit rotates one of the dis- 
placement gyro gimbal rings througn an are of 8°. This creates a new 
ventical reference and causes the missile to statilize in level flight and 
maintain the desired altitude. 


The missile is turned by precessing the displacement gyro in the 
horizonta’ plane. This is accomplished when one of two magnetic coils is 
energized by the radio command system. The magnetic coil attracts a soft 
iron shoe mounted on-one of the gimbal rings and applies a precessional 
torque. 


A more complete explanation of the stabilization system can be found 
in reference 29. 


‘CONTROL 


A schematic sketch of the LTV-N-2 control system is shown in figure 9. 


The AN/ARW-17 is a 30- to 42-mc, crystal-regulated, frequency-modulated, 


control receiver with five tone-channel selectors. The five relays of this 
unit operate in response tothe five tone-channels of the command transmitter. 
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The control signals are transmitted by a modified T/24/ARW-3 conmand 
transmitter and AN-10/AR¥-3 amplifier. The transmitter is crystal-regulated 
and contains 10 audio oscillators for frequency ‘modulation of the carrier. 

. Only the five highest audio-frequency oscillators of the transmitter are 
used in this system. The amplifier unit is used to increase the power 

output of the transmitter from 25 to 250 watts. 

i 


The coded commands to the missile are keyed by the C-33(XN)-ARW-3 
flight-control box. A three-position rotary switch marked "code selector" 
makes connections in the box in order that the operator may select the code 
through which the command is sent. If three missiles were tracked and 
controlled simultaneously, each would be on an individual code. 





In addition to the ARW-17 receiver, the missile control system consists 
‘ of a C-363/ASW control relay box and a CP-28/ASW computer. The control 
: relay box contains six relays that form parts of th2 "dump" circuits and 
J the "turn-command" circuits. The CP-28/ASW computer is an electromechanical 
timing device which is used to energize the autopilot slaving coils for a 
given time interval. The time interval is dependent upon the number of 
turn-command pulses received by the ARW-17 receiver. 





| TRACKING 


~ 
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The missile is equipped with either an AN/APN-33 or AN/APN-33A radar 
transponder beacon. The AN/APN-33 radar transponder beacon operates in the 
frequency range from 2,750 to 2,980:mc. It is mounted in the nose section 
and is equipped with a receiving and atransmitting antenna. The AN/APN-33A 
beacon is a modified AN/APN-33 beacon that operates in the 2,750 and 3,500 
me sange. It is equipped with a single antenna which both receives and 
q transmits. Several beacon antenna configurations are used. These are 
shown in figure 10. 





Several different radars have been used for tracking. The model SV-1 
radar is used during all flights launched from submarines. The SP-JIhN was 
fermerly used for flights launched from shore launchers, but it has been 
reotaced by the SCR-584/615R. The SV-4, a shore-based version of the SV-1, 
allo is used for shore launchings, 


The SV radar is a nigh S-band aircraft-warning radar designed for 
installation aboard submarines, it is a pulse-type manual tracking radar 
having a pulse repetition frequency of 400 per second and a peak power 
output of 500 kilowatts. Target information is presented on a 5-inch PPI 
(plan position indicator) scope, and on 3-inch A-scan and B-scan scopes. 
When used in conjunction with a radar beacon in the LOON missile, the 
average maximum range is app-ooximately 100 statute miles, 


The SV installations aboard the USS CUSK and the USS CARBONERO are 
equipped with.a special R-type repeater which was designed and built by 
the Navy Electronics Laboratory. This unit presents missile range and 
indicates missile position relative to the course line. 
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Te SCR-584/615B is an S-band radar that incorporates features of both 
the SCR-584 and the SCR-615B radars. it is an automatic tracking pulse-type 
recda: with a pulse repetition frequency of 1,707 pulses per second. Peak 
powe. output is 750 kilowatts. Maximum range is approximately 125 statute 
miles, ‘then used in conjunction with LOON test flights, the radar data is 
presentec on an Electronic Associates Model 156 plotting board. 


TELEMETRY. 


Two types of telemetry are used in the LTV-N-2 (LOON). The AN/AKT-1A 
is a pulse time-sharing system designed by the Naval Research Laboratory 
for use in the LOON. This is a 10-channel system that operates in the 520 
to 525 mc band and transmits with a peak power output of approximately 250 
‘watts. 


The transmitter and the power supply are mounted in a cylindrical can, 
which is placed in the warhead section. The complete installation, with 
the exception of the end instruments, is accessible from the front of the 
warhead and may be readily replaced if a failure occurs during prelaunching 
checkouts. 


The AN/AKT-1A system is being replaced by the AN/AKT-10 system. The 
AN/AKT-10 ope:ates in the 215 to 230 mc range andutilizes frequency-modulated 
subcarrier oscillators to frequency-modulate the RF carrier. The normal 
peak power output is 3 watts; however, a power amplifier may be used to 
increase the peak power output to 30 watts. Six channels of continuous 
information may be transmitted. The sixth channel may be commutated to 
provide 15 items ef information, each sampled at 10 times per second. 


The complete system, with exception of the end instruments, has been 
packaged to form an installation similar tothe AN/AKT-1A. The installation 
is shown in figure 11. 


FUEL AND PROPULSION SYSTEM 


The fuei and propulsion system consists of a 180-gallon fuel tank, fuel 
lines, cut-off valve, fuel regulator, and a 21-inch pulsejet engine. 


The pulsejet engine is essentially a hotlow cylinder that consists 
of an inlet diffuser, a combustion chamber, a transition cone and a tail 
pipe. A grill that contains the flapper valves, the starting air nozzles, 
and the fuel nozzles, separates the inlet diffuser and the combustion 
chamber. A spark plug is mounted at the top center of the combustion 
chamber. Total weight of the engine is approximately 300 pounds. It 
resonates at a frequency of 42 cps and develops 700 pounds of static thrust 
at sea level. 


The fvel line leads from the bottomof the fuel tank, through the cutoff 
vaive, through the fuel regulator, and thence to the fuel nozzles in the 
grill. 
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! The fuel cutoff valve contains a spring that holds it in a closed 
position. The valve is opened by compressed air, which forces the valve to 
move against the spring. When the valve is fully opened, a pin engages a 
detent in the valve shaft and holds it in the open position. Closing of 
} 
| 
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the valve is accomplished by a solenoid that disengages the detent pin and 
¢ allows the spring to move the valve shaft to the closed position. 


The fuel-metering unit regulates the fuel flow according to the missile 
airspeed. An altitude-compensating bellows, although a part of the unit, 
is not used because early flights indicated that its operation was erratic. 
The fuel-metering unit also contains a control for regulating the fuel flow 
} during engine starting. , 


Operation of the propulsion system is as follows: (1) pressurize fuel 
tank to 100 psi by compressed air; (2) initiate flowof starting air through 
starting air nozzles; (3) initiate flow of fuel to fuel nozzles by opening 
fuel cutoff valve, and energize spark plug; (4) after engine has started, 
stop fiow of starting air and change starting fuel flowtonormal fuel flow. 
The engine continues to operate until fuel flow is cut off. 


Maximum operating altitude of the standard propulsion system is 6,000 
feet. Although engine operation is self-sustaining after the initial 
starting pulse, acontinuous spark ignition system is employed. This system 
has successfully restarted the engine on several occasions when propulsion 
failures occurred. 
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FLIGHT TERMINATION 


Flight termination is accomplished by a radio command. Upon receipt of 
the command, the wings are severed from the missile, the control surfaces 
are streamed, and the fuel to the engine is shut off. A delay of 0.3 
second occurs between the severing of the left and right wing. This delay 
induces a stabilizing roll in the missile during the terminal trajectory. 


The severance of each wing results from the explosion of a shaped 
charge, of composition C3, which is retained within an annular groove 
machined into a mild steel disc. The dise is held inside of the hollow 
wing spar by machine screws. The composition C3 is ignited by an N36 
electric detonator contained in a mechanical detonator safe device secured 
to the outside of the spar. ‘i 


The control surfaces are caused to stream by severance of the signal 
’ lines from the autopilot to the rudder and elevator servo actuators. This 
is brought about by a detonator guillotine, which is a l-inch hollow tube 
approximately 6 inches long. The signal lines are threaded through four 
Pe holes drilled through the tube at right angles to the longitudinal axis. 
At the receipt of the dump command, an explosive charge in the after end of 
the detonator guillotine tube is ignited and a metal slug, with a cutting 
surface machined into the leading edge, is ejected down the tube where it 

severs each of the four signal lines. 
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The engine fuel is shut off by a solenoid-operated valve. The solenoid 
is energized when the metal slug of the detonator guillotine trips a 
microswitch ay xt leaves the forward end of the tube. 


If the missile fails to respond to the dump command, a Veeder-Root 
counter energizes the dump circuit after the missile has traveled a pre- 
determined distance. This is accomplished by amechanical counter operating 
in conjunction with a small air log propeller mounted on the nose of the 


missile. Each propeller is calibrated and is labeled with the number of 
turns per mile. 


ORDNANCE COMPONENTS 


The ordnance components of the LTV-N-2 (LOON) consist of a 2,000-pound 
tritonal-loaded warhead, two T74 electrical fuzes, a T9 inertia switch, and 
a T8 nose switch. Figure 12 shows a schematic diagram of the installation. 
Figure 13 shows the location of the various components in the LOON missile. 
Nore complete information on the ordnance components may be obtained in 
reference 13. It should be noted that the T84 mechanical fuze originally 
was used in place of one of the T74 electrical fuzes. However, tests 
conducted by the Bureau of Ordnance during October 1950 proved the T84 fuze 
to be unsafe and it was removed from the system. 


test procedure at NAMTC 


Preparations fas a LOON test flight normally commence approximately 
3 weeks prior to the actual flight. At that time the detailed test objec- 


tives are assigned and the missile configuration required to accomplish the 
test objectives is selected. 


Approximately 2 weeks are required for shop personnel to perform the 
routine checkout of the air, fuel, and propylsien systems and to install 
the electrical cabling, electronic components, and the telemetering system. 


The installation of other special equipment required for the test i 


aiso 
made during this period. 


Approximately 20 people, including mechanics, technicians, engineers, 
and officers are assigned ta the LOON project team. 

After the missile has been completely prepared, the weight and center 
of gravity are determined with an electronic weighing scale. The launching 
sled also is assembled and its weight and center of gravity are determined. 
The location af the center of gravity of the missile -- sled combination 
is calculated from the twa measured values and the sled adjustment for 
obtaining the proper alignment of the JATQ thrust vectar with respect 
to the combined center of gravity, can then be made. This werk is normally 
completed 2 days before the launching is scheduled. 
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Approximately 1 week before the test flight. = "Request fear Scheduling = 

Test" form is submitted to the Test Scheduling Officer. Thia form contains 

ee all pertinent information relative to the particular test flight. Copies = 
et are distributed to all interested supporting departments of NANTC to insure s 
q that equipment and personnel will be availsbie fer the scheduisd test, ee 
: Detailed arrangements with the supporting departments are usually made by = 
telephone or conference after tha "Request fer Scheduling Test" fuerm has = 
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been distributed. 7 
_ Rae ; = 
2 4 BE’ On the day before the scheduled launching, the laynghing sled is loaded x 
; Ge & on the launcher and the missile is transported toahested overnight storage = 
: 3 a building located in the launching area. : 
Poy 1 & At 0800 on ths morning of the Launching, the missile igs loaded on the 
i . RS ‘auncher and the missile check crew commences the prelaunching checkout. A : 
: ¥ : ; briefing conference, whichis conducted by the assigned Test Control Officer, 
- , ; ; 
ar E & is held at approximately 0900. The conference is for the purpose of insuring 


that the supporting departments are briefed on all the details of the test. é 
Any last minute changes in the schedule or procedural detaile which have 
been omitted previously are discussed. 


At 1030, an airplane in which a beacon and migsile reeriving equipment 
have been installed, commences a flight that simuiatea the expected flight 
of the missile. The tracking redars that nave been s3signed for the missile 
test flight are used to track the beacon in the airplane. Control signals 
are transmitted fromthe missile ground control station at periodic intervals 
and the field strength that exists in the vicinity of the aircraft is 
monitored. This flight essists in insuring that all ground command and 
tracking equipment is operating at peak cfficiency 


re 





At 1260 or approximarely 2% hours before launching time, area clearance 
airplanes ere dispatched to the Sea Test Range. These sirplhanes, equipped 
with loud-speakers and signal lights, attempt to keep ships out of areas 
over which the missile will fly. The ectivities of the area clearance 
aircraft are co-ordinated from the area clearance center lucated in the 
Jaunching area. 
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The 60-minute warning is the first official warning sounded. This is 
sounded when all the missile prelaunching checks have been practicaily 


completed. At the receipt of the 60-minute wacning, ali supporting 
departments commence active preparation for their part in the missile 
Flight. 


The l8-minute warning is sounded only if the Sea Test Range is clear 
and ali supporting departments are compJetely ready for the operation. At 
the 15-minute warning, the two chase airoinane pilots man their aircraft and 
the Jaunching ordnance crew commences the final installationof the ordnance 
components (JATO igniters, wing blowoff igniters, etc). 
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At the 10-minute warning, the chase eirplanes are directed to take off. : 
If beth chase airplanes sre aisborne at the 5-minute Warning, the count 
dow, is continued. Otherwise the warning is held until the airplanes are 
airborne. . 
At the 3-minute warning, the mi3uile internel air supply ard telemeter 
transmitter are turned on and the launching pad iscleared of ali personnel. . 
Ail electrical circuits from the blockhouse to the launcher are armed and 
| the missile is ready for launching. 
| The l-minute warning is sounded by the chase airplane pilots when they 
are in a position that will allaw them to pass over the launcher at the 
| instant’ of Launching. 
{ 
At the 30-second warning, the automatic count down sequence is started 
| by the Launching Officer. All functions, such as missile autopilot dis- 
| 7 placement gyro uncaging, camera starting, and JATO ignition pulses, occur 
| automatically. The sequence may be stopped and a “hold fire" effected from i 
: any one of four stations at any time. ‘ihe stations cre Located at the 2 


launching blockhouse, area clearance center, Trucking and Control, and é 
telemetric receiving staticn. : 


the 10-second warning, the autopilot displacement gyro is uncaged and 4 
return pulse, which indicates that the gyrs has uncaged, illuminates an 
indicator light in the blockhouse. The cameras, which are used to cover 

each launching, are started at the 2-second warning. At zero time the JATO 
units are ignited and a reference timing pylse is *sransmitted to all 
apparatus on which flight data is recorded. 


i 
i The pulsejet engine is started-manually at the 25-second warning. At 
! 


| Immediately after launching, the center of activity shifts to the 
Tracking and Control Room. which corresponds to the Combat Information 
Center aboard ship. Thsas recom contains the missile-command-control console, 
radar plotting tables, radio transmitting and receiving equipment, and a 
direct telephone link with the telemetric receiving station. 


During the flight, the Test Control Officer is continuously informed of 
the location and status of the missile from the radar plot and from verbal 
reports of the missile speed and altitude that are transmitted every 
30-seconds by the chase airplane pilots. Any pertinent telemetered infor- 
mation may be readily obtained by telephone from the telemetric receiving 
station. Control commands, as directed hy the test control officer, are 
transmitted to the missile by the control console operator. If the control 
equipment in the tracking and control room fails, contral commands are as 
transmitted from a secondary control station, which is ordinarily located 
in.one of the area clearance airplanes. 


| 
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The test flight is terminated by the transmission of the "dump" command 
after the chase airplane pilots report that the area is clear. In the 
event that the dump command is not received, the missile is dumped at a 
Predetermined range by the action of the air log propeller and the Veeder- 
Root counter, which was described under "Configuration." 


+ 


During each test flight, all radio transmissions that concern the flight 
are monitored and recorded so that a permanent record may be kept. This 
includes atranscript of the chase airplane pilot’s "talkback" and recordings 
of all commands sent to the missile. The telemetered information is 
recorded on «. roll of photographic paper. Translation of the received 
telemetered data is performed by LOON project engineers. 


Operations conducted from the USS CUSK and the USS CARBONERO are similar 
to those conducted from shore except that the primary tracking and control 
room is aboard ship. Telemetry is not used during test flights that 
originate from the submarines. 
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results and discussion 


The LOON test program is conducted under the authority of several 
project directives, each of which consists of one or more problem details. é 
The results of the over-all launching program, with particular emphasis on 
the general reliability of components, are presented at the end of this 
section. Table I, appendix A, cantains a resume of each individual LOON 
test flight. 


Because of the general complexity of the LOON Program, the problem 
details will be discussed individually. The number to the right of the 
problem detail headings indicates the number of flights conducted which had 
that problem detail as atest objective and which were of sufficient duration 
to contribute usable data. Flight failures, or the adoption of equipment 
as standard, sometimes resulted in a greater number of flights than 
indicated. 


PROBLEH DETAIL RESULTS 


1. Test of NAMTC and Sperry GN-1 (4 flights) 
Command Guidance Computer 
EL-302 


Only the NAMTC computer was evaluated with flight tests. The four 
flights indicated that the computer is capable of gyiding the missile along 
a straight course from the launching.site to the target. It was necessary 
to discontinue the tests when the SP-1M radar was transferred to another 
project. 
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No flight tests were conducted utilizing the Sperry GM-1 computer. it 
wae planned to conduct simulated missile flights using the TO-2 airplane. 
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e However, the assigned airplane, which had been instrumented for the tests, 

# -- was lost in a crash before any tests were conducted. 7 
4 This problem detail was not reassigned by reference 5, 

é 

e | 2. Test of the Quick Detachable (9 flights) 

= j Electronic Nose Mount 

=} EL-302 


de 





This unit was designed to permit quick changing of the electronic 
components. All the electronic units, with the exception of the power 
“_- gupply, are contained in the nose section in a shock-mounted box, as shown 
“sin figures 14, 15, and 16. The entire nose section and the electronic 
Aomponents may b+ connected in 60 seconds. Seven successful flights were 
conducted utilizing the original design (figure 15) which incorporated 
large springs and snubbers for the shock-absorbing units. Five flights 
have been made utilizing an improved unit (figure 16) which incorporates : 
Lord sheck mounts in place of the springs and snubbers. The units have 
-proved to be very satisfactory for the following reasons: 
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a. They permit checkout of the major electronic components prior to 
actual installation in the missile and thereby decrease the time required 4 
for the missile to be on the launcher. 
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b. They allow quick replacement of electronic units that fail during e 
the prelaunch checkout. 


3. Marine Guidance Computer : (14 flights) : 
EL-302 ; 


The Marine Guidance Computer is an adaptation of the NAMTC computer and 
is designed for use inclose-air-support dperations. When used in conjunction 
with the LOON missile, the computer and radar were located in the vicinity 
of the target. The radar tracked the missile as it approached the target ‘ 
anc provided missile position, course, and speed data to the computer. The 
computer then analyzed the data and transmitted caourse-change commands that 
would guide the missile toward the target. It also computed the position 
for the dump point and transmitted the "dump” command when the missile 
reached that position. 


Tne Marine Guidance Computer participated in 14 flights. Ten of these 
were for the purpose of testing the ability of the computer to guide th- 
inissile over the target and didnot include the sending of the dump command 
The dump command-was actually transmitted ontwo flights. The miss distances 
were 360 and 600 yards from the target. On two other flights, faulty 
operation of equipment prevented the transmission of the dump command, 
although the computer demonstratea that it was capable of guiding the 
missile over the target. 
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These flights indicate that the computer is capable of performing the 
task for which it was designed when continuous and accurate data is provided 
by the radar. Except for several isolated cases, the failure of the system 
to operate satisfactorily could be attributed directly to poor radar 
performance. This problem detail was not reassigned by reference 5. 
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. 4. Assistance to Project TROUNCE* (38 flights) 
EL-302 and GM-209 
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During this report period, 38 missiles were launched from submarines 
by TROUNCE personnel. Because this program was well established, very 
little technical assistance was required of NAMTC personnel. The major 
contribution of NAMTC wes the provision of facilities and material. 


Active support of the TROUNCE program by NAMTC personnel was provided 
during two shore launchings that were telemetered. The telemetric trans- 
mitters for these tests were provided by NAMTC and the installation and 
prelaunch checkout were conducted by NAMTC personnel. 


’ 5. Improved Command Guidance System (2 flights) 
EL-302 
» This detail was a joint effort that involved NEL (Navy Electronics 


Laboratory), Project TROUNCE personnel, and NAMTC. The development phase 
was assigned to NEL. Technical assistance was furnished by NAMTC and 
TROUNCE. Test flights were performed at NAMTC. 


The system, designated TROUNCE I, was designed to eliminate the normal 
radio command system by utilizing the tracking radar to transmit control 
commands to the missile. This was done by coding the radar pulses. The 
missile equipment is identical to that used for the radio-command system 
except that the radio receiver was replaced by a decoder that converted the 
coded radar pulses into command functions. The physical dimensions of the 
decoder and the radio receiyer were identical. 


Before missile flights were conducted, numerous tests were made that 
utilized piloted aircraft equipped with the missile components of the 
system. These tests revealed that it was possible to transmit intelligence 
by radar pulse coding. to 1anges of 150 miles. 


Two missile flights were conducted utilizing the system. On one flight, 
the missile was launched from the NAMTC short-length launcher and control 
was shifted successfully from NAMTC to the CUSK, and then to the CARBONERO. 

. Each station maintained positive radar track and successfully transmitted 
control commands. However, it was necessary to execute the "dump" with the 
stand-by radio control system. The second flight was also highly successful. 

Ne The missile was tracked and controlled throughout the flight and was dumped 
at a range of 93 miles from the controlling station. In each case, the 


* Originally Project DERBY 
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flight was terminated because the missile was approaching the radar horizon. 
It is believed that control ranges of 150 miles would be realized if the 
missile were capable of flying at higher altitudes. 


ieee 


6. Improved Launching System (5 flights) 
GM-209 
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This problem detail was promulgated essentially for the purpose of 
testing dual-JATO and singie-JATO Launching configurations. JZero-length 
launchings were conducted from the rolling ramp and the NADC zero-length 
launcher; short-length launchings were conducted fromthe NAMTC short-length 
launcher. 


PRL ORL ETE RFE ECT ES OEE Ig ITE RE POLS TE STEN STON TE a 
wer nee aeaeer mat rnenen nemmneeem erattenaneR aeNARE Ln PIELER ALONE RAD RRIR RNIN Menthe ar tne SAE me RY eeMeNETe  2f 


Woes 


Two successful zero-length dual-JATO launchings were conducted from the 
rolling ramp. Dual-JATO launshings were discontinued in April 1949 because 
the more desirable single-JAITO configuration wes then undergoing develop- 
mental tests. A detailed report on the dual-JATO launching techniques was 
presented in reference 19. 


One unsuccessful and one successful but unsatisfactory launching were 
conducted from the NADC launcher. The unsuccessful launching was attributed 
to a misaligned JATO unit that caused the missile to nose over and crash on 
the beach. The second launching was successful but was unsatisfactory 
because the missile had a 58° nose-up attitude at separation. These two 
launchings indicated that the JATO clignment tolerances for zero-length 
“launchings are extremely. small and this type of launching should be avoided 
if possibie. 


a 


Three successful single-JATO launchings were conducted from the NAMTC 
short-length launcher. These tests indicated that the single-JATO launching 
configuration is satisfactory when used in conjunction with a short-length 
launching. Subsequent to these tests, ail shore launchings and all ship- 
board launchings from the USS CUSK have utilized single-JATO sleds. These i 
launchings have proved that the method is superior to the four-JATO launch- 
ing configuration in that the JATO alignment procedure is simpler and the 
launching sleds are more compact and move economical to manufacture. 
Figure 17 is a photograph of the single-JATO launching sied. 
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This problem detail also included ‘ests of a launching retarder which 
was designed to eliminate the shock .rading transmitted to the missile 
at the instant of JATO closure dise rupture. A detailed repert on the 
device, which functions by pulling a steel cone through a ductile brass 
tube, was submitted by reference 14. Tests indicated that the device 
caused the thrust loading to be applied gradually, and consequently decreased ee 
the peak loading epplied at the tow hook by approximately 50 per cent. The 
device is now used during. a]1 shore JATO launchings. 
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7. Armament Components Tests (3 flights) 
GM-209 
Before flight tests were made with a loaded warhead, extensive ground 
tests and flight tests of inert detonation systems were conducted. These 
preliminary tests indicated that the T84 mechanical fuze was unsafe for 
operational use and, as reported under "Configuration", it was replaced by 
a T74 electrical fuze. 


The first and third flight tests were successful. The system armed at 
the correct time and a high order detonation was observed at impact. The- 
second test was unsatisfactory in that the warhead failed to detonate upon 
impact. The reason for the failure is believed to have been caused by the 
severing of the electrical lead that extends from the warhead to the arming 
micro-switch of the Veeder-Root counter in the rear of the missile. As a 
result of this test, it was recommended that the Bureau of Ordnance investi- 
gate the possibility of replaceing the present arming switch of the Veeder- 
Root counter with a mechanical latching relay which would remain closed in 
the event that an open developed in the Veeder-Root counter arming circuit. 
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8. Tests of Power Plant Installations (9 flights) 
GM-209 


Propulsion system tests were conducted in an endeaver to improve the 
performance of the missile. These involved testing the 21-inch pulsejet 
with an improved altitude-compensated fue} meter, and testing J-30 and J-44 
turbojet engine installations. 


Eight flights were conducted that contributed usable data on the 
McDonnell V-2 altitude-compensated fuel meter. The fuel metering system 
with this unit installed is shown in figure 18. These flights indicated 
that it was possible to fly the missile at altitudes up to 12,000 feet. 
Considerable difficulty was experienced in maintaining the preset basic 
fuel meter setting after the missile was airborne. Telemetered fuel-pressure 
data indicated that, although the meter respqnded to changes in altitude 
and airspeed, the fuel pressure during a given flight was either higher or 
lower than that which would be expected from the ground setting. In most 
cases, lean fuel metering. resulted in poor missile performance, whereas 
rich and normal settings resulted in excellent performance. The reasons 
for the shift in setting are being investigated. It is felt that the 
McDonnell fuel meter, when perfected, will increase the versatility of the 
missile by permitting flights at higker altitudes. . 


‘ The turbojet engine installations are expected to increase the missile 
performance with respect to speed, operating altitude, and range. One 
missile, shown in figure 19, was modified to accomodate a Westinghouse J-30 
engine. This engine had anormal rated thrust of approximately 1,400 pounds 
and was expected to increase the missile speed to 450 -~ 500°miles an hour 
at an altitude of 20,009) feet. The missile was launched in August 1951 but, 
because of an epparent misalignment qf the beoster -- JATO thrust vector, it 
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crashed immediately after launching and no data on flight performance were 

obtained. The short flight did provide vital data on engine performance 

which indicated that no adverse effects were experienced during the lauancn- 

ing phase. It is planned to launch five more missiles as soon as the . 
modifications are completed. 
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Preliminary tests are being conducted on the J-44 engine to determine 
the effect of launching acceleration on the bearings and general operation. 
If these tests prove that reliable engine operation can be expected, two 
airframes are to be modified to incorporate this engine. 
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9. Improved Dump Systems (6 flights) 
GM-209 


RL FRA oS PN 


The method of dumping the missile has undergone a series of changes 
in an effort to improve the predictability of the terminal trajectory. 
The present method, which has been used with some success, incorporates 
wing blowoff with a 0.3-second delay between the severing of the left 
and right wing. A detailed report on this method was presented in refer- 
ence 15. Experience with this method over the past two years has shown 
that the trajectoiy of the freely falling spin-s3tabilized missile is 
unpredictable in that a high-amplitude pitch oscillation is frequently 4 
observed. 
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Recent tests of a method that separates the warhead from the missile 
by means of explosive attachment bolts have shown great promise. It is 
believed that the high inertial and gravitational forces will overshadow 
the relatively low aerodynamic forces andresult inapredictable trajectory. 
Six flights utilizing this method of flight termination have been attempted 
and all have been successful. Figure 20 is a photograph showing the 
action of the missile and freely falling warhead immediately after the 
receipt of the "dump" command. The tests have shown that some means 
must be devised to prevent the tumbling action of the warhead, in order 
to insure that the warhead attitude upon impact is nose down. It is 
Planned to conduct future tests with a small parabrake attached to the i 
after end of the warhead. This parabrake will be designed to prevent : 
tumbling of the fresiy falling warhead. 
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10. Installation of Smoke Generators (4 flights) 
GM -209 


Smoke genesator units were manufactured mainly for use in fleet exercises 
when the LOON was to be used as an antiaircraft target. Four units were 
flown during this report period. One was shore-launched in August 1949 and. 
_ operated satisfactorily, Three units were used during, the fleet exercises 

- off Hawaii in November 1949. One unit remains for future use. 
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11. Dynamic Flight Measurements (1 flight) 
DE-302.3 


This project was established to determine the feasibility of obtaining 
certain aerodynamic parameters from free flight tests of missiles and 


missile models. The LOON was selected as a vehicle for the preliminary 
tests because it has few space limitations for instrumentation and will fly 
reliably for a reasonably long period. One missile wus assigned for 


directional stability tests and was delivered to the Douglas Aircraft 
Corporation for the installation of special instrumentation «end test 
equipment. It was launched in July 1950 and was flown according to the 
desired test program. Complete telemetered data was obtained however, an 
irregular rudder oscillation, which persisted throughout the flight, caused 
an unwanted directional vibration to be superimposed upon the natural 
oscillations. Consequently the analysis of the data has been prolonged 
inordinately. 


12. Furnish Technical and Material (3 flights) 
Assistance to the USS NORTON SOUND 
PA-501.3 


During this report period, NAMTC provided technical and material 
assistance to the USS NORTON SOUND for the launching of three LOONs. All 
flights were nominally successful. One of these flights was particularly 
significant in that the missile was successfully launched and controlled in 
Alaskan waters where extremely cold and adverse weather conditions were 
experienced. 


13. Summers Gyro Servo Control System (4 flights) 
EL-301 


The Summers gyro servo control system was an electronic system designed 
to replace the present pneumatic autopilat and control system. Its main 
advantages over the present system were increased maneuverability and 
controllability of the missile. These were achieved by, removing the rudder 
control and replacing it with aileron control. 


Four flights were attempted with this system The first three flights 
indicated that the system apparently lost vertical reference during the 
launching phase and during ‘urns. These flights were all terminated pre- 
maturely for causes direct]ly attributable to loss of reference. The fourth 
flight, which utilized a system that was modified to eliminate the loss of 
correct vertical reference, was successful in proving that the system was 
capable of increasing the controllability and maneuverability.of the missile. 
However, the missile exhibited adecided directional drift to the left which 
had to be corrected by controi commands throughout most of the flight 
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‘The project was terminated in June 1951 by the promylgation of refer- 
ence 16. 


Progress on certain details that did not involve actual’ missile flights . 
is discussed in the following paragraphs. 


14, Study of AN/APA-76 Autopilot < 


Study of AN/ASQ-5 AN/ASA-6 Heat Homer 
. EL-302 


These two problem details were actuaily assigned as two different items; 
however, they were actually a joint effort because the ultimate missile 
installation was to incorporate both systems. 


An extensive study was condu¢ted to determine the compatibility of the 
missile -- APA-76 combination. This study indicated that the autopilot was 
capable of stabilizing and controlling the missile. The ASQ-5 -~ ASA-6 
study was essentially for the purpose of preparing an engineering proposal 
for the flight testing of 14 LOON missiles equipped with the ASQ-5 heat 


homing equipment. The study was completed and the report was submitted to 
the Yureau of Aeronautics by reference 17. 
1§. Acceptance Checks of Marquardt j 
Modified Missiles 
EL-302 
° From August 1949 to May 1951 LOON project personnel inspected and 7 


accepted 77 LOON missiles which were delivered under contract N123s-63366 
(reference 9) by the Marquardt Aircraft Company. 


16. Develop New S-Band 
Radar Beacon Antenna 
EL-302 S 
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This antenna was to be designed for ultimate use with the improved 
command guidance system. The desired antenna pattern was based on the 
requirements for possible tactical missile use. It was envisioned that such 
a flight would involve a launching submarine that would track and control 
the missile to a rendezvous point in the vicinity of a second submarine. 
The second submarine would guide the missile to the target by means of an 
automatic guidance computer. 


A prototype antenna was designed and constructed. Preliminary ground 
tests indicated that the antenna had a horizontal pattern of 105° centered 
at a relative bearing of 180°. The vertical pattern was 40° centered on a 
line rotated 18° below the longitudinal missile axis. A minor lobe existed 
forward. The back-to-front ratio was greater than 6 ta 1. This pattern 
was considered very desirable from an operational standpoint. Extensive 
aircraft flight tests and ground tests of the antenna installed on the 
missile are in progress. 
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17. Consultative Service for Design and Construction 


of CP-98 (XN)/UPW Command Guidance Computer 
EL-302 


The CP-98 (XN)/UPW command guidance computer contract was awarded to the 
Ultrasonics Corporation, Cambridge, Massachusetts, andwill be built accord- 
ing to specifications originated at NAMTC. The computer will be designed 
for installation aboard a submarine and, by analyzing missile position and 
velocity data with respect to target position, will cause proper control 
commands to be sent to the missile so as to score a hit on the target. 


Since the awarding of the contract, NAMTC personnel have been in attend- 
ance at numerous conferences with the contractor, NEL personnel, and Project 
TROUNCE personnel. Problems relative to the computer have been discussed 
at these conferences. 


18. Ready Missile Program 
GM- 209 


In accordance with reference 1, a stockpile of 25 missiles has been 
established at NAMTC. This was a joint effort which involved LOON and 
TROUNCE project personnel. To insure that the missiles in the stockpile 
are maintained in the best possible condition, a rotaticenal plan has been 
established whereby all newly modified rissiles are assigned to the stockpile 
and all missiles utilized for submarine launchings are taken from the group 
that has been in the stockpile for the longest period of time. 


A shortage of launching sieds existed during the early phases of this 
program. However, NANTC is currently manufacturing four-JATO launching 
sleds and delivery of single-JATO launching sleds from O & R, San Diego 
commenced in August 1951. Consequently, sufficient sleds are now available 
for both the stochpile and the test program. 


19. Cancelled or Incomplete Problem Details 


The following problem details were assigned but either were cancelled 
before any progress was made or are awaiting the delivery of equipment 


PROBLEM DETAILS PROJECT 
SIMULTANEOUS TRACK AND CONTROL OF TWO OR THREE LOONS. (CANCELLED. ) EL~302 
INSTALLATION aND TEST OF SPERRY GM-i COMPUTER ABOARD A SUBMARINE. (CANCELLED. ) EL~302 
EVALUATION OF AN/DPN-17 MINIATURIZED RADAR BEACON. (AWAITING EQU!PMENT. ) EL~302 


EVALUATION OF AN/ARW-55 AND AN/ARW-56 400 MC RADIO CONTROL 
EQUIPMENT. (AWAITING EQUIPMENT.) EL~302 


EVALUATION OF AN/APW-11 CONTROL EQUIPMENT. (CANCELLED. ) EL-302 
eH - 
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RELIABILITY 


Despite a concentrated effort for improvement during th.s report period, 
the reliability of the missile and its compcnents has not changed appreciably . 
over that reported in reference 11. Table II, appendix A, presents the 
performance of the components during each LOON flight test. Table III, 
appendix A, summarizes the performance of the components and presents a . 
comparison with the reliability of components presented in reference 11. 
It is realized that a more detciled breakdown of the failures would be 
desirable. However, in most cases, the failures could be isolated only as 
far as one of the components listed in table II. For example, if a pro- 
pulsion failure occurred, it was usually impossible to attribute it to one 
of the direct causes, i.e., loss of air vressure on fuel tank, obstruction 
in fuel line, faulty fuel meter, or grille failure. Consequently it had to 
be classified as a propulsion failure, with no further breakdown possible. 
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As stated in reference 18, the over-all reliability of a missile is the 

product of the individual reliabilities of "series" components. If the ; 

components of LOON are considered to be launching sled, beacon, receiver, 3 

autopilot, propulsion system, and dump 'system, then the maximum expected 

reliability of the missile can be calculated as follows: % 
Pover-all ~ Piaunching X Peied * Phsacon * P receiver - Pautopilot x , 

propulsion dump 


Pover-all = 92-6 X 91.2 X 95.3 X 89,5 X 92.7 X 92.7 


P 61.8 per cent 


over-all ~ 

The discrepancy between the calculated reliability of 61.8 per cent and 
the actual value of 55.9 per cent can be attributed tocertain miscellaneous 
components suchas batteries, airframe structures, etc. that actually should 
be considered as one of the "series" components. these additional components 
were neglected because failures occurred only in isolated instances and 
they represented a muititude of components whose reliability approached 
100 per cent. 
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Because the reliability of the missile has remained essentially constant 
since 1 January 1948, it is believed that the practical limit has been 
reached. This does not imply that no progress in LOON testing technique 
has been made inthe past 3years. It indicates that the improved techniaues 
have just kept pace with components deterioration. It is pointed out that 
all the missile components, with the exception of CP-28 computers and the 
C-363 control relay boxes, were manufactured prior to 1346. Certain 
components, such as beacons and receivers were delivered to NAMTC from 
other agencies, after prolonged use on their projects. 


It is believed that the reliability of the wissiie could be improved if 
newly manufactured components, or components of improved design, were used 
in place of the components on hand. 
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During this report period, the LGOON missile has continued to demonstrate 
its versatility ag © test vehicle and-as a training vehicle for fleet 
personnel. The main factors that contribute to its value are relatively 
long range and endurance, simplicity of its basic systems, adequate internal 
spece for installation of experimental equipment, reasonable reliability, 
and relatively tow initial cost. 


S.gnificant progress has been made in accomplishing the objectives of 
the assigned projects. The conclusions reached from the results of the 
flight test progrem may be enumerated as follows: 


ee en AN EEN cea ne ne ae agen ARN ge DPM CQTIU BRT BE 


i 1. The use of automatic guidance computezss tn controlling the missile is 
hoth teasible and desirable. However, provisions for manual control must 
be provided until the reliability of the radar -- computer link is improved. 


2. The quick-detachable electronic nose mount should be-incorporated as 
part of the standard configuration, as soon as sufficient units can be 
manufactured. -Experience with the LOON has shown that the ides of packaging 
all the electronics components in an accessible and easily removed carrier 
box, should definitely be considered for future missiles. 


3, Fleet personnel assigned to the USS CARBONERO and the USS CUSK have 
reached a degree of proficiency in preparing, launching, and controlling a 
LOON missile that should allow these vessels ta use the missiie operationally 
if conditions so warrant. 





4. The TROUNCE I guidance system is very promising and should provide 


greater security against countermeasures than the radio command system now 
a ; ‘in use. 


ane eter ee 


5. The relative simplicity of the single-JATO launching sled in regards io 
both alagnment procedure and construction, make it superior to both the 
dual-JATO and the four-JATO launciing sieds. 


6. Short+length JATO launchings are more reliable than zero-length JATO 
launchings. 


7. The NAMYC-designed launching setarder decreases by 50 per cent the peak 
loading applied to the missile tow heok. 


8. With minor modificetions to the electrical circuits, the present 
’ warhead-detonating system should prove adequate for operational use. 
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9, Test of the McDonnell altitude-compensated fuelmeter should be continued 
because, if perfected, it will increase the versatility of the missile by 
permitting flights to altitudes of at feast 12,000 feet. 





10. Tests of the J-30 and J-44 turbojet installations should be continued. 
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11, A method of increasing the predictability of the terminal trajectory 
| must be-devised, The present method of wing blowoff results in an unpre-~ & 
dictable trajectory. Further tests of the warhead-blowolf method, with ; j 
particular emphasis on the prevention of tumbling, should be conducted. ' 
_ : : 
12. The Summers gyre servo control system proved thit it was cepable of i 
: increasing ‘the maneuverabiiity and the controllability of the LOON missile. : 
is Mowever, lack of a reliahle vertical reference system and excessive 
directiona! drift made it unacceptable for use in the LOON. 
13. The reliability of the missile and missile components has reached a 
practical maximum. It would probably increase if newly manufactured or 
redesigned components were provided. 
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6° Catapult aled 


4°20 XMT-2 
Catapult 6° Catapult aled 
5140 | Rolling 2Jato Nox throp 
Rasp sled 
ee 4e28 | 175 Rolling 2Jato Narthrop 
ioe Ramp aled 
ve 


1. Test ani evalu.te jmnex gyro 
gwervo control system 


1. Test and evalvate electronics 
components nose sount and 
automatic comsend signal 
coupute~ to maximum renge 


1. Zero length launch 
2. Test sled recovery device 
3. Theodolite traczing of rod 
60,000 cp tlare 

4. Evaluate command signal 
_coaputer 
1, Zero length launch 
2. Collect data on terminal 
trajectory 
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6° vatepult aled [1. Tost and evaluate electronics 
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§ ood re- SV¥-4 Rajar Most successful Sumer light to date, Excellent 
rads te Sema ers : toPy-334 Beacon stabilisation and control except that altitule 
mrol ay: oo4 track contro] never reached 5500 feet lock on altitude. 
F ical SP-1MB radar Probable autopilot failure. Missile fell off on 
ste olectronics nhP-33 Beacon left wing end crashed into sea. 
nose sount and ood track 
scomand zignal nardis 
io maximum range Satisfactory ‘Tom com 
q : L.¥. down 10P pute 
Yaunch 9° Satisfectory Wo Responded SP-108 radar Engine torched, lost thrust, missile stall~d. 
recovery device left wing o left KN-33 Beacon Transuitted dump signal after losa of about 3,000 
i ilaaad of red dow end rightGood track feet. 





Satisfacto 
6° alight left 
wing down 


First launching from Carbonero. S¥-4 hed good 
track throughout. S¥-1 lost beacon at 35 niles 
and regained it at 45 miles. 


Poor sled separation 





Sled seperated from missile .° Je on catapult. 
Wssile creshed on beach. 


Sled failed to separate frou mtzeile. 


Flectrical system failed. Yo control response, no 
beacon track, VRC failed te function. Missile flew 
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6° Catapult sled |1. Test Summers gyro - servo 


control systen 

















1. Test detachable electronics 
noee mount 

2. Test automatic command signal! 
computer. 

3. Test vertically polerised re- 
ceiver antenna 

he Test delay wing blowoff 


1. Train Norton Sound pereonnel 
in LOON launching, tracking 
and control 

2. Use LOOK as antisircraft 

target 


1, Test detachable electronics 
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receiver antenna 
3. Test delay wing blowoff 









1, Track and control from Cusk 
submerg-d and Carbonero on 


surface 
2. Zero length launch 
2+ Tepe axenttsahy polarized re- 
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No altitude commands were given, as the altitude 
of the missile was not known, Engine torched, 
missile loat altitude and crashed. 

failed to report missile seltitude. 


Rngine torched at 65 afles end wissile crashed. 
Computer sent improper course changes. 


Good track 

jo Good {SP-1MB radar Detailed flight data wae not submitted by the 
AP¥-33 Beacon Norton Scund. Fligst was apparently successful. 
Lost track after 
§ uinutes 


SP-LB racer Rudder apparently full 15° left for most of flight. 
AFN-33 Beecon Mixsile disappoaryd in fog dank et 75 niles, « 
* Good to 75 mi. altitude 3500 ft, 





S¥-2 on Cusk All objectives achieved, except only left wing 


Poor 
30° left wing APH-334 deacon detonator cpers sed, z 
down Good track 


Good :S¥-4 on Carb, Ali obje - ey acl ieved except neither wing detonst 
APH-33A Beacon or operc’. . Bugine cutoff failed to operate, 
Good track Rissile .:ez to 107 miles before losing deacon 
track. Chase plane turned back at 100 miles cus to 
low fuel cupply. 


akTe | None S¥-4 at AAMIC Fuel pressure dropped from normel to sero just 
ua attempe | APN-334 Beacon before missile clesred end of catapult. Believe 
Good | ted 

aKTe 


Satisfactory 
slight left 
wing down 


engine cutoff ,dn unseated due to catapult 
accelerétion. . 


All objectives achieved. 





Satisfactory 
alight left 
wing down 


Right wing sheared off during violent turn 


maneuver. 


Satisfactory 
slight left 
wing down 





Considered excellent flight. However, only left 
wing blowoff, although voltage was applied to both 
detonators. Pirst flight to employ modified fret 





seca 5 cutoff pin. 
after ‘ 
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Satisf-ctory No Good Missile successfully vectored over target, but 
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1% 1592 USS Cusk 4-VJSato 1, Launch, track and control 
40 ft. miswile to geographical target 


meg [195 xot= 6° Catapult sled |1, Test autosatic command signal 
Catapult corputer 
a 2. Test detackable electronics 
3, BS2 F228F anly polarised ree 


coiver antenns 
4Nato 1. Launch, track and control a 9 
LOON which hed been prepared 
at an advancal base 
2. Provide high speed aerial ter 
get for fleet. 


1. Test autonatic coasam sign] 
computer 

2. Test borisontally polarized 
receiver antenna 

3. Teat delay wing blowoff 













60° left wing 
down 


Satisfactory 
slight left 













1. Test autozatic comand signal) 
computer 

2. Test detachable elect-onics 
nose sount 

3. Test delay wing blowoff 


Lato 1. Conduct sero length launch ° 

2. Test simultansous wing 

blowoff. 

1. Conduct zero length laviech go 
vate 2. Test cable stablizer 

3. Test sled separation device 

4. Teat McDonneil fuel aeter 

5. Tent contiouous spark 

6. Test delayed wing blowoff 


Nato 1. Teat MEL Precision B scope oad 
radar repoater. 
2. Test vertically pol.rised 
Teceiver antenna 
3. Conduct zero length launching’ 


o 1. Test detachable electronics 
6° Catapult sled nome: mount 6° 
2. Test Marine Giidence Conpute: 
3. Test McDonnell fuei aster 
4. Test detonator guilictine 
device. 





























left outboard 
Jato burst 

asfely diacm 
at .25 second 


1. Practice launching, tracking 
and controlling LOON under 
adverse weather conditions 

2. Test autopilot compartment 

heater installation 
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Missile was 
Yieet 


Believe engine failed et 25 niles, 
obscured by ovarcest, and not seen again. 
exercise off Hewall 


Reason for beacon failure not known, Dolay wing 
blowoff induced oscillations ia pitch as well se 
anticipated roll rate. 


Missile had sharp left wing down at sled separation 
Atteapted to recover but had insufficient eltitudes. 
Crashed into sea. Fleot exercise off Hawaii. 


Dump signal sent at 60 ailes, Mo visual confire- 
ation, but loss beacon. Fleet exercise off 


Hawaii. 


Electronics system failed. Believs delay timer 
did not function. 


150 ft. from end of catapult missile rolied right 
110° and crasted in water, Autopilot functioned 
properly to oppose roll. believed caused by wing 
structural failure. 


All objectives achieved. 


Stabiliver cable parted at drum during launching. 
Engine emothered by Jato amoke. Restarted by 
continuous spark. Altitude record established. 


Ie ft wing only sevaed at dump. 


New altitude record. Merino guidance computer not 
utilized beycnl 35 miles dus to low missile speed. 





Launched in Alaskan waters, Miusile turned 70° 
then failed to respond to further turn commands. 
Beacon lost st 102 ailes. 
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1. Conduct sero length launch 
WS Cusk dNato . Test KEE B Satisfactory 00 
40 ft. pine aot tert 
rezp 3. Tea’ vertically polsrised wing down 
receiver antenna 
4. Test Maxine Guidance Compute: 


1, Conduct sero length 


launching 
2. Test MEL precision B scope 
refisy repester 
3. Test vertically polarised 
receiver antenns 


1. Conduct sero length Innching: 
2. Test sled separation device 
3. Test detachadle electronics 


nose mount 
4e Test McDonnell fuel meter 



















1. Conduct sero length Jaunchin 


Satisfactory 
2. Test Marine Guidance Coapute: 


15° nose up, 
alight left 


3-22 00} SS Cusk bJato 
40 ft. 
reap 
8° Catapult sled 


8° Catapult sled 









1. Test detachadle electronice 
nose mount 
2. Test McDonnell fuel meter 


1. Conduct sero length 
launching 
2. Test Marine Guidance Computer 










1. Train Cusk personnel 
2. Test MEL S¥-) rader range 
unit 
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Mew altitude and distance record, 





Marine guidance unable to contro] aissile due to 
failure in transmitting cquipaent, 


S¥-2 on Cusk Missile rolled 1€0° rw ing launching - Plew 
AFN233A Beacon inverted ‘ato watir, 







_. 


After Jaunching the missile commenced a normal 
climb, At 1.5 miles the right wing blowoff charge 
detonated, The cause was attributed to the delay 
timer which was tripped during launching. When 

the X second timer ran dorn, voltage wis applied 











Control was shifted to Merine Computer at a range 
of 30 miles from San Micoles Island. Computer 
successfully controlled missile and transmitted 
"duap" commend. First successful employment of 
computer on missile flight. 

































Immediately after clearing the catapult, the left 
wing of the missile was detonated and the missile 
crashed on the beach and ricochetted into the 
water, The cause of the premature actuation is 
unknown. 
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Marine guidance station erroneously tracked chase 
plane, After error was discovered, the Cusk 

assumed control of missile which had teken divergent 
course. After a series of control commands the 
dump signal was transaitted, 






All objectives achieved except that impact position 
ses wide of target area, 








Uissile was acquired by radar on San Nicoles 
Island at range of 30 miles. Missile was then 
vectored to Begg Rock by the computer and dwaped. 
This was second successful flight with Marine 
guidance computer. 


Contrcl was shifted to Marine guidance station at 
range of 32 miles. At range of 3 niles the :adar 
truck was lost when radar automtic elevation 

tracking unit was activated. Missile had passed 
dump point when track was regained, 


Gt! 


rs ; BF 





Satisfactory 
slight left 
wing down 





S¥-1 on Cusk 
SV-4 at NANTC 
APN-33A Beacon 
Good track 


McDonnell fuel meter installed, Autopilot Set to 
10,000 ft. Low speed and altitude due to poor 
fuel acter performance, Tracking range was 
mexiaun ac) lieved to date by submerged submarine. 
oignificuu: flight despite poor performance, 
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1. Train Carbonero personnel 
2. To test vertical command an- 
tenna and SV-] radar on 
Carbonero 

3. Test MEL B score raler 


1, Test WcDonnell fuel meter 
2. Conduct long range flight 
with 90° heading change. 
3. Dress rehearsal for Aero 
flight missile, (DE 302.3) 








2. Test Marine guidance conputex 9° Good 
2. Test sled seperation device 











1. Train Carbonero personnel Sutisfactory 
s 2. Hit geographical target lott wing 
3. To test vertice) scmment down 
antenna 
6-22 |220 |630 | 5090 |xMI-) & Catapult sled 1. Test Marinv guidance computer Satisfactory 
« Catapult MP ole 
wing down 
71028 [221 1242 [5150 [Rolling i. To determine directional Setisfactory 
Ramp acrodynamic data on the LOON left wing 
aissile. (This was the first down 
missile to be launched undar 
eo project TED MIC DE 302.3) 
¥ : &9 222 $1064 & Catapuit sled 1. To test a Marquardt modified Satisfectory 
oy aissile as received froo the left wing 
ae contractor down 
‘ 2. To hit a geographic target 
D, (1 sq. mile centered on 
ae a Begg Rock 
. 1. To hit target on western tip Salisfactory 
oa of San Nicolas Island left wing 
a 2. To test ordnance components down 
re ‘ of warhead 
Bs 9-18 e° catapult sled 1. To test Merine guidance & Good 
s computer 
La 
: 9-18 4vato 1. Test Marine guidence s Good 
computer 
_ 2. Test NAKTC short length 
launcher 
945 AnJato 1, To hit a lend target on west id Poor 
end of San Nicolas Island nose down 
- 2. To train Carbonero personnel left wing 
down 
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SUMMARY OF LOON FLIGHTS 

















TERMINAL 








LAUNCHING MtD- COURSE 











GENERAL 








siiceaa An 
















Whoneno personnel Cd guia flight wes prisarily to test new e,utpnent 

Wertical command ane on the Carbonero. All aqui,ment operated an 

B SV-l rader on API'9334 Beacon expected, Chase plane broke off chase eat 65 alles 
Good track due to bad weather, 


































































e SV-4 at MANIC Excellent flight in all respects, New altitude 

APE-334 Beacon record established. Total of 150 ules traversed 
Good track by missile. 

Meiie, (DE 302.3) 

io guidance compute 9° S¥-4 at MANTC After booster turnout the missile nosed over and 

B separction device attempt4 615B-584 at San eraabed into sca, carrying sled with it. Mo 

k Hicolas Island Gefinite conclusions as to cause, 
APN-334 Beacon 

Btcnero personnel 9° Satisfactory [11006 220 |370 [5000 ||Deley}96 = | None SV-l on Cartonerd} Poor beacon perfornance prevented tracking by 

Puphical target left wing ed wiles! sent SV-4 at NANTC Carbonero or NASGC, Misaile was dumped by 

ertical comand down APN-33A4 Beacon veederoot counter. 





Poor track 




























Satisfactory SV¥-4 At NANTC Satisfactory flight iu all respects, Marine 
10 left 615B-584 at San computer operated satisfactorily, However, 
wing down Ricolas Island personnel error frevented dump signal from being 


APN-334 Beacon 
Good track 


transaivted, 












































































































































Bne directi nal e Satiafactory 6158-584 at NAMTC]; although useable data for directional stability 
data on the LOOW left wing end San Nicolas constants were obieined, it was clouded by a 
K (This was the first down Island persistant rudder oscillation and slow speed, 
@ be launched under APN-33 Beacun 
ID MIC DE 302.3) Good track 
Marquardt modified Satisfactory A severe rudder oacilletion prevented the missile 
received from the left wang from responding t> control commands. 
down 
: Satasfactory 1 on Cusk Equipment failure in range unit on Cusk prevented 
left wing S¥-4 at NAKTC missile from being dumped on target. 
down 6155-584 on San 
Ricciaz Island 
APN-334 Beacon 
Good track = 
mrine guidance &° Engine cut off pin actuated during catapult run 
y and rissile cleared catupult elitr dead engiae. 
e and NAMTC Missiie glided to splesh point. 
APH=33 Beacon 
hs 2 ° . Control shifted to Marine guidance station at range 
pe suiiense 9 62580584 at UATG! of 37 wiles. hadar contact at that station lost 
E short length Island wien nissile was 12,000 yds. from target.. Misrile 
gs t APN-33 Beacon passed over varget and wes dumped oy NABTC. First 
a | Good track Jeunching froa N4kTC short length Jauncher. 
target on west 9° Poor S¥-1 on Carboner 


b Nicolas Island 








rose down S¥-4 at NAKTC First successful atteupt to hit a land target. 
‘bonero versonnel left wing 6158-58, at San 
down Nicolas Islend 





AFN-33A Beacon 
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SUMMARY OF LOON FLIGHTS 


eerie ete NE 1 Aa TINE HN AS 
gry 
ew 
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IDENTIFICATION 
; & CONFIGURATION 













1. Test McDonnell fuel mete. 

2. Determine climb dats by vary: 
ing aissile pitch avtitwe 

3. Test MABTC short length 
lawecher 









1. Test MADC sero iength launch: 
2. Test single Jato launching 
configuration 


duck 








1. To hit 2 land target on west 
end of Sen Nicoles Island 
2. To train Carbonero perrome) 







1. Teet single Jato lansching 







RR 1230 






2. To bit a geographic target 
1 ag. mile centered on Begg 
Rock 

2. To train Carbonero personne) 


We2 [232 









akT~ 




























tt 1964 | 5340 as Ty test o: © components Failure N 
rasta 2. To hit phic target can i 
«To a ’ 
Aeuncher 1 oq. ‘aiis centered on fece - 
3. To test RAMTC short length 
12915 } 233 | 1028 {WAMTC 4-Jato 1. To test ordnance components Gogd 80 R22 AKT = |G 
abort lex of warhead, } 10 
leuncher Good 
"W945 } 234 ss bate 1, To test ordnance cosponents 9 Satisfactory G 
Carbomsro of fully fused and loaded note up left 
short leng warhead wing down 
lauacher 








638 Uss Cusk | = (Vato 1, Test now short length launch 9° G 

chort le on Cusk 

2. To hit geographical target 1) 
aq. mile centered on Begg 
! Rock 
793 | 5330 |WAMTC AnJato 1. Test Sumsers gyro-sarvo I 
short leng stabilization and contra gy 
launcher 2, Tesv MARTC short length 


cauncher 
3. Test McDonnell fuel meter 













i 





1048 | 5145 [USS te To bit a geographical target Pogr 
Sarbonero 400 miles 275°T from NAKTC left wing 7 
short 1 2, To retay control -f missile {down at 
leunch er from Carbonaro to Cusk segeration 


+ rR AE Re eat - ss - ~ a ce eos 
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APH-33Boacc a 
Good track 


| 


None usec 


SV¥-i on Carbo: 
SV¥-4 at MANTC 
615B-584 at San 
Nicolas Island 
AP'-33A Beacon 
Good ack 


6158-584 ut MAM: 
APH-33 Beacon 





SV-2 Carbonero 
SV-4 at NANTC 
APN-332 Bisco: 
No track 





o¥e4 at MASTS 
AHN+334 Beacon 














SV-4 at SANTO 
SV-1 on Carboner: 
APH-334 Beacon 

Good track 


: 
Satisfactory 
nose up left 
wing dow 





$V-1 on Carbone 
SV-4 av HATO 

APN-33A beacon 
Good track 
















SVe1 on Carbonerd 
S¥-4 at NakTC 
APN-334 beucon 
Good track 

















6158-584 at 
MG at Nawic 
APH-33 Beacon 
Poor track 






S¥-1 on Cusk and 
Carbonero 

SV-4 at RanTG 
aPl-334 Beacon 
Good track 








1000 [210 [345 {5500 








a eterna 


LAUNCHING MID- TER fe 
PHASE eee Seen ELECTRONICS GENERAL 


Migeile became erratic upon receipt of first 
attitude change comari, After missile stabilised, 
éod assumed normal climb, the engine torched and 


wissile stalled and crished. 


This was a duacy missile with no components 
an autopilot installed. Failure due to 
nisalignuent of Jato and retarder. 


except 


Misaile did no’, respond to control cosamuds dus to 


low receiver sensitivity. 


Sitter 78 seconds of flight the duap signal wes 


actuated prematurely ond “light *urminatad. 


Poor weather prevented use of chase rane, 


after 


leunching,, Carbonero and MAMTC were unabic to 
gain effireutive track. Dvay command sent after 


A sinutes o% flight. 


apparent Jato misulignment cvisei misnile to roll 


ducing laurching. It crashes just after separation 


Ordnance components operated aatisfactorily. 


Ordnance components oper.ted satisfectorily. 


High ocder detonation on impact. 


First launching from newly installed short length 


launcher aboard USS Cusk, 


after separation, missile commenced left turn, and 
would not respond to control commands although 


thay did reach the missile, Dump command sent when 


missile left seu test range. 


Transmission of erronsous tury cormunds prevented 


alssile frog hitting target, 
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Eyes nee aeotentawens 


247 


248 


rye 






5420 


NANTC 
short leng 


launcher 





HOENTIFICATION 
& CONFIGURATION 


1. To bit a ¢ ak target 
100 alles 2257 from NETIC 

2. To relay control of nissile 
from Cusk te Cartonero 


1. Test NeDennell fuel seter 
2. Test warhead blowoff 


Test Radioplane Recovery 
Systes under Project TED WC 
4B 525001 


1. Test single Jato launching 
configuration 

2. Test warbsad blowoff 

Yest new nosemount configura 





Single Jeto 





Test electronic nose mount 
Test warhead blow-off 
Test McDonnell fuel neter 


Test NADC single Jato launche: 
Test warhead blowoff 

Hit geographical target 1 sq. 
mile centered on Begg Rock 


Test single Jato launching 
configuration 
Test XcDonneil fuel meter 


Test McDonnell fucl neter 
Test warhead stabilization 


drag Chute 


Tes* ordnance couponents of 
Hit a geographical turget 


Test singly. Jato launching 
eonfigur :ta.aon USS Cusk 


2. To relay control of the nie 
from the Cusk to the Carbone: 


3. Hit geographical target 100 
miles bearing 225°F from NAN? 


1. Test usners gyro servo 
stabilization and control 
system 


Single Jato 


ay 


a 
















fully fused and loaded warhead 
















































Good 
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MID-COURSE TERMINE 


PHASE 
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SUMMARY OF LOON FLIGHTS 


LAUNCHING MID-COURSE TERMINAL 
PHASE PHASE PHASE ELECTRONICS GENERAL 












Missile osrilluted in pitch and yaw, causing 
beacon to faii. Beacon failure precluded 
hitting targat. 















and Carbonero 
SVe4 at MauTC 
APH-33 Beacon 





3710 | 5500 || Dela 
yed 
wing 
blow. 
off 

750 12216 1220 | Ware 
head 
ble 
off 

1000 {210 }330 14900 }] Reco 
ory 









New altituie record, 
satisfactory. 


Fiarhead blowoft 




















SV-4 at NaMTC on 
chase plane 
None in aissile 


Recovery system consisted of 1 parabrake, 3 
parachutes, and < flotation bags. oyster worked 
as planned except that parachutes failed 
structurally. 














615B-584 at NANT 
APH-33 Beacon 
Good track 


tow speed believed cuused by improj«r fuel ceter 
sorting. 

























S¥-4 at NAMIC 
S¥el on Cuak 
APN-33A Beucon 
Good track 


Ail objectives achieved, Low sensitivity of 
receiver prevented control beyond 76 miles from 
Cusk. 











$15B=584 at NAei 
4&FN-33 Beacon 
Good track 


kadar plot exhibited excessive fluctuations in 
azinuth and prevented accurate determination of 


dunp point. 








6155-584 at 
APN-33Beacon 
Good track 


McDonnell fuel neter apparently set too lian, 









wcDonnell fuel zeter act too lean, otabilivatior 
chute failed to prevent tumbling of warhead, 







6155584 at NALT 


AFN-33 Beacon 
Gond track 











g S¥-] on USS Cusk 
SV~4. a. NAMIC 
AEN-334 Beacon 
Good track 










ee components of 
and loaded warhea 
ppoical target 


b » oF 






Miseile failed to resvond to control commands, 
Believed to have been caused by low recuiver 
sensitivity, Warhead did not detonate, 









dato launching 
on USS Cusk 


ol of the missil4 ah: 

q sV-4 at NAXTC 
to the Carboneri AYN=334 Beacon 
ical target 100 


g 225°T from NANT Ad Good track 










SV-1 on Cusk and Autopilot failure caused missile to crash at 
Carbonero range of 45 niles, 

















6158-584 at HawTG| after early erratic flight, the missile stabilized 

APN=33 vescon and flew satisfacte. ily. Kissile exhibited high 

Good track maneuverability bt would not hold straight 
course without co mands, 


ax gyro servo 
Pen and control 








) 37 
5 














a a a AT ate 


















i 
| TABLE | 
| SUMMARY OF LOON FLIGHTS 
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{ IDENTIFICATION CAUNCHING MID-COURSE || TERMINAL 
: & CONFIGURATION PHASE PHASE PHASE 
1 A 
s 
S 
a 
& F 
& 
g 
Ped 


iJ 
&? 


1, Hit geographic target 1 s,. 
s centered on Begg Nock 
2. To assist in evalu.tion of 
special redar and C/H equip- 
nent aboard USS Spinax, 





1. Test cDonneli fuel xster 
2. Test warhead b owoff 


Single Jato 





2° =x 


Single Jato 1. Test Mckcan . fuel woter 
2. Test waka blewoff 


1. Test Trcunce I guidance 
aysten “ 

2. Test single Jato 1auncting 
configuration 










Single Jato 








T91B 





F control from 

Carbonero to Cusk 

2. Teat warhead blowoff 

3. Bit a geographical tergct 
100 elles beering 221° 

fros MAMIC 


1, Twat Trounce I ¢-tdance 
aysten 


Single Jato 






on 




















Single Jato 1. Test Trounce I guidance Ho 
systen se 
2. Train Cusk personnel 
Single Jate 1. Teast J=30 Turdojet ART- | Kc 
engine installation 16 ae 
Good 
1. Test ordnance components of Wo {Gc 
fully fused and loaded 
warhead | 
2. Bit @ geograph. target 1 8q. 
ntered on Begg Rock 
Ge 


i°h 


Single Jato 1. Tews “rownce I guidance 9 Poor 
syaten 45° nose up 


TRE p sen 


Ft BOLE RISE I OO = $ = wo wt AR at EAM ea a rent eh PI EB Ay ce sagem treme 
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All objectives achieved. 
SVel on Cusk and 


ars a 


Cresh caused by personnel error. Cotter pins 
APd-33 Beacon left out of control rod hinge pins. Hinge pin 
“Mood truck on elevator shaken oat by vibration. 


Poor performance caused by McDonnell fuel metex 
which apparently changed besic setting. 


Autopilot failure precluded accomplishment of 
objective Ho. 2. 


G Wiseile failed to respond to any control comends 
Satisfactory Carbonere frou any station, 
30° 


nose up 


ced wi ‘ % succer: sils 2 
Satisfactory 3 Trounce I control system. ‘Twenty ssven commends 
20° left b successfully transnitted. 
wing down 


Propulsion systen failure prevented atteinnont af 
objective Wo. 1 


Missile assused 75° attitude at separation, It 
xecovered but low speed caused it to crach 


wei an © 


4 | Caxbonero unable to track beacon due to excessive : 
frequency spread. Commands sent at surgestion of 
wautc 


Warbecd detovated at impacts 


Excellent flight in ali respects 
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1 arro-* PRO- eqir. 
cx | seacont PILOT PUL SION FAILURE 


Ex 
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mz 


MISSILE 

FAILED TO 
TURW LATE 
(a FLIGHT 


WO _DUNP 
ATTEMPYED 


DELAY TIMER 
FAILURE 


° 
x 


WING BLOWOFF 
ACTUATED 
PREMATURELY ° 


n 
> 


] 
ae ee ee 
a a emeeaal 


SEPARATION 
DEVICE 
us 
eae ee eatonsro 


ee 
SPECIAL 
AUTOPILOT 
CONFIGURATION 


ENG'*. CUT= 
OFF PEN 


USS 
CARBONERO 


{ OuMey 
NISSILE 
USS 
{ CARBONERO 
uss 
ss 


| Boner | ERO 


ee 
CARBONERO 





X FAILURE NOTES: 
= KO TRIAL ™ 
: ecg 2. INCLUDES BEACON, DYNAMOTOR, AND ANTENNAS. 
- Ok SUCCESS! 2. (NCLUDES TELEMETRIC TRANSHITTER, BATTERY PACK, END INSTRUMENTS, 
AMD ANTENNA, 


3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER AND ANTENNA, 
%. INCLUDES AUTOPILOT, SERVOMOTORS, CONTROL SURFACES AND LINKAGES, 
AND AIR SYSTEM. 
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Hise. 
ssto-* EQUIP. 
rec? | piror | puMP FAILURE 


SUMMERS 
AUTOPILOT 


bS. 
CARBONERO 


RADIOPLANE 
RECOVERY 
SYSTEM 


iJ 
x 
iJ 
x 
°o 
x 







° 
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USS CUSK 
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USS CUSK 


SUMMERS 
AUTOPILOT 


USS 
CARBONERO 


FUEL METER 


USS CUSK 
TROUNCE | 


USS 
CARBORERO 


TROUNCE 


USS CUSK 
TROUNCE t 


Jn30 
TURBOJET 
USS 

* SRBONERO 
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TROUNCE | 
B* X FATLURE NOTES: 
4 
\ = NO TRIAL 
Bt ecTRIA 1, INCLUDES BEACON, DYNAMOTOR, AND ANTERNAS. 
7 | OK SUCCESSFUL 2.. INCLUDES TELEMETR'C TRANSMITTER, BATTE2’ PALA, END INSTRUMENTS, 
2 J 
4 AND ANTENNA. z x 
3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER, AND ANTENNA. 2 . 
4%, INCLUDES AUTOPILOT, SERVOMOTORS CONTROL SURFACES AND LINKAGES, 





AND AIR SYSTEM. 
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SUMMARY OF RELIABILITY 














PER CENT 
RELIABILITY REPORTED 
18 REFERENCE 11 


JATO LAUNCHINGS 







XM1-1 LAUNCHINGS 


pees ee (oe oar 


NOTES: 









WOT REPORTED 














1. INCLUDES BEACON, DYNAMOTOR, AND ANTENNAS. 

2. INCLUDES FELEMETRIC TRANSMITTER, BATTERY PACK, END INSTRUMENTS, 
AWD ANTENNA, 

3. INCLUDES RECEIVER, CONTROL RELAY BOX, COMPUTER AND ANTENNA. 

4%. INCLUDES AUTOPILOT, SERVOMOTORS, CONTROL SURFACES AND LINKAGES, 
AND AIR SYSTEH. 
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Fig. 3. XMt Catapult With LOON in Launching Posituon. 





Fig. 4. Rolling Ramp Showing LOON and Four-J4TO Launching Sled 
Immediately After Ignition. 
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LOON in Launching P1s.tton on NADC Zero-Length Launcher. 
LOON in Launching Position on NAMTC Short-Length Launcher. 





Fig. 5. 
Fig. 6. 
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USS CARBONERC Short-Length Launcher. 
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